An autoradiographic study of calcium movement in the enamel organ of rat molar tooth germs.
The distribution and movement of calcium through the enamel organ and into the forming enamel was studied in 6-day-old rats, intravenously injected with 45Ca. To prevent dislocation of radiocalcium in the specimens, the tooth germs were rapidly frozen/freeze-substituted and processed for 45Ca autoradiography under dry conditions. At 30 s after the 45Ca injection, there was a decrease in labelling intensity progressing from the overlying connective tissue to the enamel organ and, in the secretory ameloblasts, from the proximal to distal cytoplasm. The most intense labelling was in the enamel matrix, where it was restricted to the superficial layer extending approx. 15 microns below the surface. At later times the density of silver grains over the connective tissue decreased considerably, whereas secretory ameloblasts showed an increasing intensity in the distal portions. Enamel had the heaviest labelling: the width of the labelled enamel increased gradually to only 40 microns from the surface 60 min after the injection. The use of wet emulsion over similarly prepared sections caused a severe dislocation of radiocalcium in the specimens. These findings confirm the rapid penetration of systemically administered calcium to newly formed enamel, probably due to isotopic exchange. A relatively slow diffusion through the enamel organ and into the surface layer of enamel suggests that net transport of calcium through the enamel organ is transcellular.